Mechanism of gentamicin nephrotoxicity in rats and the protective effect of zinc-induced metallothionein synthesis.
We examined the role of reactive oxygen metabolites and the protective effect of zinc-induced metallothionein (MT) synthesis on gentamicin nephrotoxicity both in vivo and in vitro. In vivo study we found that the MT content of renal cortex of the zinc preinjected rats was significantly increased, and proximal tubular necrosis and acute renal failure caused by injection of gentamicin were ameliorated. In suspended proximal tubules (PT), Na(+)-K(+)-ATPase activity and DNA synthesis were suppressed by the addition of gentamicin, but in zinc-pretreated rats' PT, these were not suppressed by the addition of gentamicin. Meanwhile MDA and hydroxyl radicals were significantly less in zinc-pretreated rats' PT compared to that in the control. Finally, we found that gentamicin enhanced superoxide anion and hydroxyl radical productin in renal cortical mitochondria. Superoxide anion could be suppressed by SOD and hydroxyl radical could be scavenged by DMSO, DFO and CAT. Our data confirm that hydroxyl radicals play a role in the pathogenesis of gentamicin nephrotoxicity, gentamicin can induce suppression of Na(+)-K(+)-ATPase activity and DNA synthesis in rats' proximal tubules leading to renal injury; this injury may be relevant to reactive oxygen metabolites generated by gentamicin. Renal cortical mitochondria is the source of reactive oxygen metabolites, which induces renal injury, and zinc-induced metallothionein synthesis could ameliorate gentamicin nephrotoxicity via scavenging reactive oxygen metabolites.